T HE purpose of the experiments reported here was to demonstrate the inhibition of growth of free-living, aerobic, nitrogen-fixing bacteria by actinomycetes isolated from soil and cultured in various kinds of media, including soils, fertilizers, and organic matter such as may be found commonly in agricultural areas. Although many inhibiting substances are now known to be produced by soil organisms growing in artificial laboratory media, almost nothing is known about the antibacterial activities of such organisms living in their natural environment.
It was considered desirable, therefore, to investigate the inhibition of Azotobacter by soil actinomycetes grown not only in artificial media but also in soils and in cover crop materials under laboratory conditions which would simulate to a considerable extent the conditions which might be found in the field.
MATERIALS AND METHODS
A culture of Azotobacter vinelandii, kindly supplied by Dr. R. H. Burris, was nsed in these studies. Cultures of approximately I3,ooo soil actinomycetes were isolated from many different regions of the United States and some foreign countries. The isolation of these soil organisms was accomplished by streaking a water suspension of the soil sample on nutrient agar plates. The composition of this isolation agar is as follows: Asparagine, I.O gram; glucose, I.O gram; MgSO4.7HO, o.2 gram; CaCI~, o.:~ gram; KC1, o.I gram; NH4H~ PO,, I. 5 grams; agar, I2.O grams; and water, I,ooo ml. The pH was adjusted to 7.5 to 8.o. After actinomycetes had grown in the plates, spores were carefully picked from the small colonies and then transferred to Difco dextrose agar slants. These stock cultures were then tested for possible antagonistic activity against a number of different microorganisms by means of the agar streak-plate method. For results obtained with 23 selected cultures, see Table L The techniques used in the preliminary streak plate tests are similar to those discussed in the general antibiotic literature (6)? Actinomycetes which inhibited E. coli were selected as being of possible further interest in connection with the study of inhibition of Azotobacter. In order to select the most active actinomycete cultures for further study, streak-plate tests with Azotobacter were employed. The composition of the nutrient medium nsed is as follows: Difco nutrient agar, 18. 4 grams; sucrose, 8.0 grams; NaC1, 5.o grams; and water, I,OOO ml.
The technique consisted of inoculating spores of four different actinomycete cultures at four points near the edge of each agar plate. After a growth period of 4 days at 3°° C a loopful of Azotobacter suspension in broth was streaked from the center of the plate outward to each of the actinomycete colonies. An illustration of the method is shown in Fig. I .
In all cases where sterile media were used, the materials were autoclaved at i2o°C for 15 minutes. The soil, c6ver crop materials, and fertilizers were obtained in or near New Haven Conn., for use as substrates. In some instances a small amount of "aerosol" was added to broth suspensions of actinomycete spores for the purpose of obtaining homogeneous inocula. Further details of methodology will be given in connection with the reports on individual experiments.
1Contribution from the Osborn Botanical Laboratory, Yale University, New Haven, Conn. Received for publication April ~4, I947.
2Graduate Student and Eaton Professor of Botany, respectively. 3Figures in parenthesis refer to "Literature Cited", p. 779.
771
Published September, 1947
